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Appendix D

CORRESPONDENCE BETWEEN HOUSING DEFECTS AND REPAIR CODES

Our analysis matches a dwelling defect with its consequent repair.
Defects are noted as violations on the 38-point checklist (Appendix B);
repairs are coded according to the item repaired, the type of repair,
location, maker, payer, and cost. The relationship between a defect
and its repair code is therefore indirect. Table D.1 gives the cor-
respondences between defects and repair codes. Figure D.1 is a sample

housing evaluation form.
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Table D.1

CORRESPONDENCE BETWEEN HOUSING DEFECTS AND REPAIR ACTIONS

Repair Codesb

Defect Item Type of Repair
(Deficiency Checklist Item)a Repaired Repair Location Description
Exterior property:

Sanitation and storage 16 4 1, 2 Clear exterior litter

Accessory structures 9 any any Repair accessory
structures

Building exterior:

Foundation 11 any any Repair foundation

Walls 30 any 2 Repair exterior walls

Roofs 21 any any Repair roof or eaves

Stairs, porches, railings 12, 19, 24 any 1, 2 Repair exterior steps,
porches, or handrails

Windows 32 any any Repair windows

Doorways and hatches 5 2, 7, 2 Repair doors

Building interior:

Sanitation and storage 16 any 0, 3, 4, 5, 6, 7, 8 | Clear interior litter

Walls 30 any 0, 3, 4, 5, 6, 7, 8 | Repair interior walls

Ceiling 02 any 0, 3, 4, 5, 6, 7, 8 | Repair interior ceilings

Floors 10 any 0, 3, 4, 5, 6, 7, 8 [ Repair floors

Stairs and railings 12, 24 any 0, 3, 4, 5, 6, 7, 8 | Repair interior steps
and handrails

Toilet and bath facilities 1, 22 2, 4, 5 4 Repair bathtub, shower,

23, 25 7, 8, bathroom, sink, or
toilet

Kitchen facilities 3, 20, 23 2, 4, 3 Repair cooking range,

7, 8, refrigerator, or
kitchen sink

Water heater 29, 31 any any Repair water heater or
vent pipes

Plumbing system 18 any any Repair plumbing system

Heating system 13, 14, 15 any any Repair heating system

Electrical system 6, 7 any 0,1,2,5,6,7,8,9 Repair electrical system

8 any any
Kitchen facilities:
Ventilation 5, 32 3, 5 3 Open or install door or
window
28 1, 2, 3 3 Repair or install vent
fan
Bath facilities:

Ventilation 5, 32 3, 5 4 Open or install door or

window
28 1, 2, 3 4 Repair or install vent
. fan

Fixtures and outlets 6, 7 any 4 Repalr fixtures or
outlets

Privacy 4,5 any 4 Provide bathroom
privacy

Occupancy:

Unit size 4, 5, 7, 14 any 0, 5, 6, 7, 8 Repair window, door,
heating, or electrical
system to meet room
standards

SOURCE: Tabulated by HASE staff.

%ncludes all deficiency items that more than ten households failed and repaired.

bNumbers refer to codes on evaluation form (see Fig. D.1).
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SECTION VI

HOUSING UNIT IMPROVEMENTS: FOR ANNUAL REEVALUATIONS AND REEVALUATIONS ONLY

37. Have there been any unit improvements made since the last evaluation?

A. Log of Unit Improvements

LiNg
NO.
1218

01

02

®

HodHBEEEEEE

&

10

1tem That Was Type of Location of the Who Made the Who Paid fer
Worked On tenpr impr Impr the Imp

01 Bathtub 1 Repair 1 Exterior 1¢ 1

02 Celling 2 Repiace property 2 Renter (ai) 2 Renter (sl
03 Cooking range 3 Install area or most) or most)

04 Curtain/partition 4 Pick up, 2 Buildi 3t d 3 Landlord (all
0% Door clear, oxterior (atl or or most)
06 Electrical fixtures move . 3 Kitchen(s) most) 4 Ronative/
07 Eiectrical outtets 5 Pry open 4 Bathroom(s) 4 Contractor friend of
08 Ejectrical system 8 Utlity 8 Other roomis) {alt or client

09 F C ed 8 Buliding most) 8 Community
1o Fitructures 7 Paint Inter tor s “"‘l“":;‘" °°'°“9

0 Filoors i [ 6 QGovernment
11 Foundation 8 Inwlation 7 Unitinterior client QGrant/Loan
12 Handrais 9 Other 8 Morethen ¢ community 7 Other

13 Heat, furnace ons location Group 8 Shared Renter/
14 Haat, room heater 9 Other 7 Other Landiord
15 Heating system 0 Besement 8 Shered 0 No Cost

:6 Litter/broken glass Renter/

7

18 Pumbing system Lendlord

19 Porch

20 Retrigerator

21 Roof
22 Shower

23 Sink
24 Steps B. Summary of Unit Improvements
2% Toiiet
26 Trees/plants
27 Unit size, enlargs
or 8dd rooms TOTAL OUT.-OF POCKET COST ESTIMATE ...

28 Vent fan

29 Vents/vent plpes

30 Wals
31 water heater

32 Windows

30 No changes made
31 Severs! repairs, but

client did not 1pecify

83 Other
60 Client would not

ITEM
12/17

- =
<
a1

OO0OO0OoodOon

(EVALUATION TYPES 4 and 5)

WHO MADE wHO
LOCATION IMPROVEMENTT PAID? OUT-OF POCKET COST
12/22 12723

OOO0OO0O00O000O0OCsE
N O Y A
oo

volunteer information

Fig. D.1--Sample housing evaluation form

YES [:]

no []

. |
L.

(N O O O Y

Cost

Sreakdown

1 Materiais only

2 tLabor only

3 Materials/Labor
combination

13217

OMS No, 63.R1457
{(Expires 3/31/79)
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Appendix E

REPAIR ASSISTANCE PROGRAMS

Some allowance program enrollees have completed repairs they
might not otherwise have undertaken because of two repair assistance
programs: community development granté and loans to help finance
the repairs, and "handyman" programs that help do the work. This
appendix describes the programs as they operated in the experimental

sites during the first three years of the allowance program.

COMMUNITY DEVELOPMENT

Green Bay (Brown County) and South Bend and Mishawaka (St. Jo-
seph County) all have special housing programs, some of which are
funded through Community Development Block Grant allotments. Resi-
dents have applied for both housing allowances and the special grants
and loans. A household occasionally first receives a special grant
or loan, improves its dwelling, and then applies for a housing allow-
ance to reduce its budgetary burden. Some allowance recipients in
both counties have applied for the special funding to make further
improvements to their homes, despite South Bend city regulations
that discourage it.

The client overlap between the special housing programs and the
housing allowance program is much greater in St. Joseph County than
in Brown County. Each city offers unique variants of the special
programs. South Bend currently operates five municipal rehabilita-

tion programs:

o Project Rehabilitation is a voluntary program that upgrades
homes in approved target areas to minimum code standards
at no cost to the residents.

o The Guaranteed Loan Program provides home improvement
loans at 9 percent interest to persons living in speci-
fied census tracts who are unable to obtain funds

through normal lending institutionms.
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o Project Rebate, limited to certain géographic areas in
the city, reimburses homeowners and landlords for 15
to 40 percent of the cost of repairs to their properties.

o Nomprofit Group Rehabilitation provides grants of up to
$5,000 per dwelling for nonprofit groups rehabilitating
homes.

o The Section 312 Loan Program, funded directly by HUD,
offers 3 percent home improvement loans to low-income

households living in federally approved target areas.

South Bend previously offered three other programs that have been

discontinued:

o The Emergency Repair Program provided grants to individ-
uals in all parts of the city to help remedy emergency
deficiencies such as plumbing and heating defects.

o The HAO Referral Program for the elderly offered housing
rehabilitation loans and grants to elderly households
who were eligible for housing allowances but lived in
dwellings not meeting HAO housing standards.

o The Neighborhood Development Program was funded out of
revenue-sharing funds during 1974 and 1975 and, similar
to the later Rehabilitation Grants Program; offered

grants of approximately $5,000.

South Bend's neighboring city of Mishawaka uses most of its
community development funds for Infrastructure Improvement Programs
concentrated in a number of urban renewal projects. The city also
issues home rehabilitation grants to homeowners within. those areas.

Green Bay offers only one program funded through its Community
Development Block Grant allotment--the Housing Rehabilitation and
Loan Grant Program. That program offers grants of up to $2,000 and
loans for up to $5,000 (or a combination of both for a maximum of
$7,000) to homeowners whose dwellings violate city housing codes.
Green Bay has also committed money to the Section 312 Loan Program,

but none of the few applications has met HUD regulationms.
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REPAIR ASSISTANCE SERVICES

Social service agencies in the two counties provide a number of

programs that assist some enrollees in undertaking repairs:

0 Real Services makes repairs for eligible applicants, aged
60 or over, giving priority to households requiring
emergency repairs or who are enrolled in the housing al-
lowance program. The program donates free labor. The
applicant is expected to pay for materials, although in
some circumstances other funds are available.

o The Family and Children's Center in Mishawaka provides
repair services for applicants who receive AFDC or SSI
payments or elderly housekeeping assistance.

o RENEW, Inc., is a nonprofit corporation that provides low-
cost housing to the poor by rehabilitating existing homes.
Church-based, RENEW advocates homeownership as a means of
uplifting the poor. The group purchases sound but inex-
pensive homes, rehabilitates them, using mostly volunteer
labor, then sells them at no profit to carefully selected

families who could not otherwise afford a home.

Brown County had two repair assistance services during the
period. The Council of Churches Acting Responsibly Ecumenically,
Co-Care, and the Northeast Neighborhood Association, NENA, sponsored
repair programs for elderly homeowners with incomes below the labor
department guidelines for poverty. Teams of youth were hired at the
minimum wage to paint and make small repairs. Qualifying homeowners

paid only for materials.
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Appendix F

REPAIR COST ESTIMATES

For purposes of our analyses we estimated two sets of standard

repair costs:

o- Average repair cash outlays to overcome defects violating
any of the 38 HAO housing standards.
o Predicted repairs--considering the item repaired, how it

was repaired, and whether labor or materials were required.

The first set is appropriate for considering what it would cost
unspecified enrollees to repair their dwellings and qualify for al-
lowance payments; the second set is more appropriate for determining
what a specific enrollee might have to pay to overcome a particular
housing problem. The following paragraphs describe the two estima-

tion procedures and present the results.

DEFECT REPAIR COSTS

Table F.l projects repair costs for overcoming the deficiencies
on the 38-point checklist in Appendix B. When a standard does not
appear in the table, there were too few cases for estimation. If
repairs to overcome the violation of a standard were uncommon in
the 18-month period studied, we assume they will continue to be

uncommon .

CASH OUTLAY REGRESSIONS

We determined the financial burden for households undertaking
repairs according to the kind of repair, how it was performed, whe-
ther labor or materials were needed, and whether the household was
elderly. A regression technique predicted the independent effect of
each factor. We estimated initial repair cost regressions in both

sites for each of the major categories of repair items.
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Table F.1

Predicted Repair Cash Outlay ($)

Brown County

St. Joseph County

Standard Standard
HAQ Standard Mean | Median Error Mean | Median | Error
Exterior property:
Sanitation and storage (@) @) (a) .08 .04 .08
Accessory structures and
fences 14.44 8.00 4.00 72.13 15.50 41.59
Building exterior:
Foundation 137.17 3.50 134.77 73.57 5.00 62.99
Walls 178.75 30.50 121.03 154.98 29.75 49.31
Roofs - - - 245.07 77.50 87.45
Stairs, porches, railings 35.33 8.50 9.30 33.85 | 10.13 9.12
Windows 10.20 3.50 3.38 16.79 4.87 4.10
Doorways and hatches 7.77 4.67 2.82 13.93 2.50 7.64
Building and unit interior:
Sanitation and storage 0.00 0.00 - 0.00 0.00 -
Walls 29.93 15.00 6.98 40.67 9.60 11.48
Ceiling 28.14 5.50 12.85 51.34 9.00 23.19
Floors 47.57 50.00 12.47 41.57 15.50 10.50
Stairs and railings 9.22 6.90 .69 13.93 9.50 1.93
Toilet and bath facilities 8.46 1.25 3.48 25.24 8.00 5.84
Kitchen facilities (a) (a) (a) 28.84 6.00 9.89
Water heater 4.79 .45 1.85 31.38 1.50 8.59
Plumbing system 32.46 18.75 14.81 31.56 3.50 10.98
Heating system (a) (a) (a) 59.41 4.50 40.20
Electrical system 22.95 4.00 13.90 }138.96 5.00 49.95
Kitchen facilities:
Ventilation 2.22 .43 1.88 2.78 .31 1.59
Bath facilities:
Ventilation 9.90 A 3.19 4.44 .10 1.29
Fixtures and outlets (a) (a) (a) 4.43 2.63 2.44
Privacy (@) (a) (a) 14.48 .22 9.27
Occupancy:
Unit size 12.198 6.67°| 3.21 | 23.99%] 9.75P 5.14

SOURCE: HAO records from January 1976 through June 1977.

%Fewer than 10 reported repairs.

bIncludes only repairs to existing rooms.
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The Model

The functional formula is

c, =4+ BJL + 32M + B3R + B4I + BSP + B

¥ 0 + B7EM

6

+ BgER + BQEI + B]OEP + B] EO + e,

1

where ¢ is the cash outlay for repair X, with K ranging from 1 to 32

for the following categories of repaired items:

01 Bathtub 17 (Not used)

02 Ceiling 18 Plumbing system
03 Cooking range 19 Porch

04 Curtain partition 20 Refrigerator

05 Door 21 Roof

06 Electrical fixtures 22 Shower

07 Electrical outlets 23 Sink

08 Electrical system 24 Steps

09 Fences, accessory structures 25 Toilet

10 Floors 26 Trees/plants

11 Foundation 27 Unit size--enlarge or add rooms
12 Handrails 28 Vent fan

13 Heat, furnace 29 Vent, vent pipes
14 Heat, room heater 30 Walls

15 Heating system 31 Water heater

16 Litter, broken glass 32 Windows

A is how much labor and materials cost a nonelderly household to
undertake a repair for item XK. [ takes on a value of 1 if no paid
labor is involved, and M if there are no cash outlays for materials.
R represents an item that is replaced, not repaired; I, P, and O
represent items that are installed, painted, or otherwise altered.
Because other research had suggested that the elderly are generally
less efficient purchasers of repair services, we included an elderly

component £ that interacts with the other variables.

Data Selection and Weighting

Homeowners' accounts of repair costs are more complete than
renters'. To avoid a consequent downward bias in the repair cost

predictions, we considered only information from the 543 Brown County
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and 1,683 St. Joseph County homeowners with deficiency reevaluations.
Although estimated costs are therefore strictly applicable only to
homeowners, they are likely to be the upper bounds on cash outlays
for rental properties.

A weighted regression technique accommodated both the central
distribution of the cash outlays and the occasional outlying values.
The data included several outliers that we wanted nelther to delete--
because they probably contained useful information--nor give equal
weight--because they would unduly influence the regression results.
For example, comparatively few households spent thousands of dollars
on initial electrical, plumbing, or structural repairs; we do not
expect that others will spend that much, but we do not want to dis-
card the information that a few did report such large expenditures.
The weighting procedure allows us to include the data, but does not
allow them to unnecessarily skew the results.

We developed a scheme that gradually reduces the influence of
a data point the more distant it is from the center of the distribu-

tion:

C = BX + e,

where C represents the dependent variables, X is the vector of inde-
pendent variables, and ¢ is the residual error. We ran the regres-
sion from 5 to 15 times for each equation, depending on how many
iterations it took for the coefficients to stabilize--that is, to
change little between iterations. After each regression the program

computed weights that were used on the immediately following re-

gression:
Wéights = |K f IYj - XB| < K
.K2/'Y. - X.b| if ‘y. - X.b| > K
J J Jd J
where K = 2o,
o = the standard error of the regression,
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the dependent variable for the jth observation,

the independent variables for the jth observation.

Regression Results

Table F.2 lists the regression coefficients, estimates, and
statistics for all 62 regressions. It is instructive to follow one
example that demonstrates the estimation procedure, and illustrates
its limitations.

Consider a common item--window repairs.* We expect that certain
variables might influence the repair costs: whether the repalr re-
quired labor and materials, whether the repair was extensive or minor,
and whether the enrollee was a thrifty purchaser of repairs. The
following equation shows the general specification and the sign we
anticipate for each coefficient:

C

=4 - BJL - BgM + BSR + B4I - B5P - B0 + B7EM

32 6

+ BGER + BGET + B EP + B'HEO +e.

According to the equation, a nonelderly household that repairs its
windows using both paid labor and materials would pay amount A. That
amount would be smaller if either no paid labor (L) or paid materials
(M) were required. Replacing (R) or installing (I) a window would
probably cost more than repairing it; painting (P) or performing
other (0) repairs would likely cost less. We anticipate that the
elderly are less thrifty purchasers of repairs; the interaction with
E allows for factor price differentials between elderly and the non-
elderly enrollees.

The regression considered reports for 465 initial window repairs.
The program computed coefficients and weights in ten iferations_of
computations before reaching a stable set of numbers. After ten

iterations, the coefficients were:

%
Data are for St. Joseph County.



Table F.2

REGRESSION COEFFICIENTS FOR INITIAL REPAIR COST REGRESSIONS

Independent Variables Statistics
Item 2 Standard
Repaired |Intercept L M R I P 0 EM ER ET EP EO |R F Deviation
Brown County

Ceiling 37.50 ~5.00 +6.00 - +2.50 |[-38.50 - - - - - - .37 .24 47,21
Curtain, -

partition| 5.00, -9,38 +3.82, = ex - . - - +2.48| -~ -— - - |.26] 2.64, 8.70
Door 19.97 -6.12 -15.34 +28.87 +15.11 -1.86 +1.49 ~.07] == ~7.14 - -- {.45] 2.68 12.88
Electrical % *J

outlets 30.00 ~9.41 -20.59 -6.41 - - —_— +12.59| -- -12.00 - -~ |.66] 3.92 9.73
Electrical

systenm 5.000% | -1.71*| -3 - -.57 -, - -.28| -- - - -~ |.86|15.00% .67
Fences 40.31;* -10.48, | -31.52 - - +14.69 +1.70 -.38] - - - - |.76/10.83,.} 10.66
Handrails 16.97** -8.57 -7.75 -.65 -.39 -4.22 - +.13| -- -1.33 - -~ ].33]15.12 6.45
Heating 3.67 -3.67 - - - - - - - _ - -- |.65| 1.86 2.08
Plumbing .

fixtures | 35.96"% | -.15 | -34.04™* -8.86 | +54.06**| +1.09 | - +.84] - - - — |.80] 9.51™| 16.80
Plumbing ok %

system 20.00 +17.00, - +30.00 [+150.00 - - -37.00f -~ -— - -- {-96|24.40, 13,78
Porch 62.00 -131.12 -17.00 [+151.33 +99.39 |-38.89 | +86.12 -66,33| -- - - - |.62]| 3.44 61.31
Steps 73.08 -18.58 ~57.22 -12.86 +17.28 -9.36 - -.63}1 +44.02 -30.58 - - 26| 1.03 54.34
Structural .

elements {205.11,  [-120.34 |-125.16,.| -61.03 -44.95 |~75.95 - -174.93| -- -110.16 428,89 ~- |.65] 1.65,,] 170.04
Vent fan 58.50,. | -19.00 -39.50,, == - - - -13.50) -- -3.50 - -— |.-86| 9.83,,| 11.74
Vent pipes| 8.42 -1.88,.1 -6.68 +9.35 +3.27 - - -.28( =4.35 +1.80 - -~ |.46| 7.66 4.58
Walls 78,13, | -45.07, | -28.75 ~4.30 ~39.38 -6.65 - -6.10| -- - -25.06 -- |.23] 1.67, 46.06
Windows 10.31 -6.66 -3.18 +1,08 -3.13 -1.16 -.47 +.26| +2.03 +4.26 - +.26{.13; 2,21 10.85

=201~



St. Joseph County

Appliances | 66.09,, | -52.90 | -13.19 - - - -10.97 -17.19} -16.09 | +58.59 - +3.94{.441 .55 81.07
Bathtub 31.50,, | -13.21 -14.43 - +2.57 - +.77 -4.63| -- - - -— |.55] 1.92 13.63
Ceiling 74.68 -3.31 -66.19 +6.50 — -4.07 - -9.89 | +89.11 - -.61 — [.37] 2.30 65.83
Curtain, "k
partition | 15.00,, |-18.423%| +4.67 [+180.33%;| -- — - -2.56| - —- - - |.58(19.87,%| 23.03
Door 22,47 -9.02 -17.97 | +22.71 +5.68 +.83 +3.51 4+2.76] -21.97 | +15.06 -6.09 -~ {.48] 2.64 16.69
Electrical
fixtures | 21.59" | -5.15 |-13.66 | +1.49 | -6.27 | -- - “3.34| — +14.01 | — — |.54{ 2.30 | 10.61
Electrical % *
outlet 52.50 +29.42 -23.08 - -— — -_ - - -22.25 - — |.72] 3.85 14.64
Electrical : ok
‘system 129.40, |104.40 | -25.00 [+870.60" - - - - +93.29 |-228.50 =l = 71| 5.12,, [ 328.61
Fences 75.03 -20.32, | -27.56 - —  |-31.87 - -54.32| - .| - +68.45 - |.69] 7.72 29.35
Floors 46.00 +48.32 +7.75 |+161.75 | +10.08 H10.08 | +10.08 |+20.15 [-164.65 -60.47 -58.47 |-22.47|.55| 2,08 45.00
Foundation [245.00,y | -12.50,,1-232.50 . -~ - - - - -— - - -~ [49] .49,,1205.14
Handrails | 21.07 -10.97 -8.66 +.54 -1.80 +.38 - -2.79| -- +3.32 - - |39]s0.65 9.10
Heat,
furnace 30.86" | -21.35 -27.93 - - - +27.47 +18.32| - - - -- 140 1.70 28.29
Heating
system 25.29% | -20.68 -9.68 -7.29 -— - +15.24 -13.60| -- - - +3.45/.45] .95 19.10
Plumbing %
system | 53.98 | -17.34 | -40.74"" - - — | +35.73 | +5.43] -- — - -37.06.22| 2.54 | 45.86
Porch 125.00, | -26.00 | -99.00 - +75.00 |-11.00 - - - - - — |-79] 5.24,, | 42.58
Roof 163.50,, |-250.00 | +86.50,,[+538.98 o — | - - - -- — |11 8-10,, [189.93
Sink 544, | -.16 | -49.28,, +27.94, [+121.457 | —— | +90.79" | +4.02 +35.50, | -- -- == [7rfr0.42, ) 37.11
Steps 183.66 +.23 [-185.51 |+16l1.21 -9,87 +6.85 - +50.44 1-199.26 -49,08 - -~ |.41| 2.83 91.81
Toilet 31.51 -9.00 | -18.50 -4,00 | +35.75 - - -6.00| +62.24 ; | - - — |.55} 2.41 30.74
Vent fan 33.50,, | -14.77,,| -20.43, | -22.50 +4.27 - - -3.40| -- +12.41 -— -- |.51} 2.07,, | 20.50
Vent pipes{ 11.99 . | -6.60 -5.40..| +.01 -1.60 - - . -.34| 41.67 | +2.96 - -- |-78{ 9.83 3.09
Walls 154.12 -31.83 |-170.40 -54,12 +47.39 [+44.03 [+133.98 -5,28 [+239.67 - +25.01 -- |-39] 7.0 104.63
Water * * * * *k Kk
heater 25.70,, | -10.42,,| -23.35,,1+171.64 | +97.65 - +24.72 +6.36| -68.58 [226.65 , | — -25.82/.88(28.19_ " | 32.13
Windows 21.96 -7.74 -14.61 +2.22 +15.90 +.92 +.18 -1.83 -.21- | +40.46 +5.08 | +2.22|.30|17.44 15.16
SOURCE: Tabulated by HASE staff using HAO records from January 1976 through June 1977.
NOTE: * = significant at 95 percent level of confidence; ** = gignificant at 99 percent level.

-£0T1-
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032 = 21.96 - 7.741, - 14.61M + 2.22R + 15.90I + .92P
(1.97) (2.35) (2.58) (2.92) (8.70) (3.32)
44 * % * %

+ .180 - 1.83EM - .Z1ER + 40.46EI + 5.08EP
(3.24) (2.66) (3.89) (11.68) (9.65)
%4

+ 2.22E0 + e
(3.55)
R2

F2

.30
17.44%%
Standard error of the estimate = 15.61.

The initial repair costs for windows in any dwelling in our sample
can be estimated by summing the intercept, here $21.96, with the re-
maining terms, which vary depending on the dwelling and its occupants.
Most of those terms have coefficients with the desired sign and mag-
nitude, but we expected P and O to have negative coefficients and
EM and ER to have positive coefficients. However, the coefficients
are small, and a small variation in the data could therefore reverse
their direction.

Since the coefficients are estimates from a sample, they are
subject to sampling variability. The number in parentheses under
each coefficient is its standard error, a measure of sampling vari-
ability. Only the coefficients of L, M, I, EI, and the intercept are
large compared with their standard errors. In the other instances
the standard error is almost as large as, or larger than, the coef-
ficient. Under those circumstances, we should not be surprised 1if
a differént sample drawn from the same population showed no relation
between the variation being explained and the characteristics used
to explain it. We indicate a small possibility of variation between
samples (95 percent level of confidence, or alternativély, .05 level
of significance) by a single asterisk below the standard error; two
asterisks indicate an extremely remote possibility (99 percent level
of confidence).

The large standard errors for the independent variables do not

necessarily hamper prediction. They indicate that correlation between
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the variables has confounded the influence of one on the other. For
example, if almost all replacements involved only materials but no
labor, and almost all repairs to windows involving no paid labor were
window replacements, those two variables would probably explain the
same variation, and the standard errors of each would be correspond-
ingly large. Correlation of independent variables, or multicollinear-
ity, confuses issues of variation, but does not necessarily lessen

the model's ability to estimate repair costs.

We calculated three statistics to describe the regression equa-
tions. The standard error of the estimate indicates that using the
equation to estimate repair costs for buildings‘in our sample would
yield results within $15.61 of the reported values 68 percent of the
time. The coefficient of determination (R2) tells what proportion of
the variance in repair costs 1s explained by the regression. The low
R2 for initial window repairs indicates that the regression explains
only 30 percent of the variation; but even that percentage is good
considering the range of important variables for which information is
completely lacking: how many windows, what size windows, whether a
contractor was involved, and the variability of homeowners' repair
reports. The F-statistic compares the amount of variance explained
by the dependent variables with the unexplained variance, indicating
whether the data are compatible with all coefficients equal to zero.
The double asterisks indicate that the F value of 17.44 is too large
to be explained by chance alone.

Finally, we used plots of the predicted values against their
residuals to determine if particular data points had an undue influ-
ence on the fitted regression equations. The weighting scheme de-
scribed earlier accommodated cases with dependent variable outliers,
but not those with independent variable outliers. An example is if
only one elderly person had a leaded glass window installed at a cost
of several thousand dollars. The regression equation would predict
that elderly households would spend thousands of dollars to have win-
dows installed, an outcome that is not likely. 1In fewer than ten
cases, we deleted data points because the independent variable out-

lier had produced such unlikely results.
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Predicted Repair Cash Outlays

We reviewed the regression coefficients, statistics, and resi-
dual plots produced by each regression to see that the techniques
were properly carried out and that they produced credible results.
The regressions yielded comparatively high standard errors and low
coefficient of determination (R2) statistics. The high standard
errors indicate that our predictions are not very precise; the low
Rgs indicate that the independent variables explain less than half

the variation in the dependent variable.

oy
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